Abstract
Introduction
It is well-known that if the width of an address electrode is wider, the faster and more stable discharge can be produced during an address period [1] , which can be explained by the change in the capacitance of the rear panel due to the variation in width of an address electrode. However, it is also found that the change in the address electrode width can affect both the capacitance not only between the sustain and address electrodes but also between two X electrode Y electrode A electrode sustain electrodes [2] , which implies that the change in the address electrode width can affect both the address and sustain discharge characteristics of an AC-PDP. This phenomenon has a significant importance in view of the driving of the PDP panel. This provides a possibility of control over the sustain discharge and plate gap discharge independently. In this paper, the cell capacitance variation is calculated as a function of the address electrode width.
The resultant changes in the sustain and address discharge characteristics, such as a firing voltage, sustain voltage, discharge delay time and full white luminance were examined in the 50-in. ac-PDP with a high Xe (>10 %) content.
Calculation of capacitances -Simulations
For calculating the cell capacitance, the numerical method is carried out with using Trefftz method in ANSYS simulation code.
The cell capacitance is calculated by equation (1). 
The schematic diagram of cell structure used in our simulation is indicated in Fig. 1 , and the geometrical parameters are listed in Table 1 . The widths of an address electrode are varied: 60, 90, 100, 120, and 150 µm, respectively. Fig. 2 and Table 2 (∆C AY = 0.0044 pF) and with an increase in the address electrode width. The change in the address electrode width induces the change of the capacitance, C AY , which is related to the address discharge about four times as large as the change of the capacitance, C XY , which is related to the sustain discharge.
Discharge characteristics -Experiments
To investigate the effects of the cell capacitance caused by the address electrode width on both the address and sustain discharges, the experimental measurements are carried out on the 50-in. PDP panel with four blocks divided by the address electrode width ranging from 60 to 150 µm at the intervals of 30 µm. electrodes shows the tendency contrary to the changes of the C AY and C XY caused by the variation in the address electrode width. In particular, the increase in the address electrode width causes a decrease in the capacitance, C XY , thereby resulting in the slight increase in the firing and sustains voltages between the X-Y electrodes. Fig. 4 shows the address and sustain discharge delay times relative to the address electrode width. The address and sustain discharge delay times are measured from the infrared emission, which is detected by the photo sensor amplifier (Hamamatsu C6386) in the same subfield. The address or sustain discharge delay time is defined as a time-period from the time when the scan pulse voltage falls to half of its maximum to the time when the emission signal reaches the ninety percent of the peak, which is measured by using an oscilloscope. As shown in Fig. 4 , with an increase in the address electrode width, the address discharge delay time decreases, but the sustain discharge delay time increases very slightly. The change in the sustain discharge delay is very small because the sustain pulse has a fast rising and falling time and higher voltage than those of the scan pulse. Whereas, the address discharge delay times can be reduced by about 35 ns as a result of the capacitance variation, ∆C AY = 0.0044 pF. 
Summary
The variation of the capacitances among the electrodes and the discharge characteristics with an increase the address electrode width were investigated in the 50-inch ac-PDP. As the width of an address electrode is wider, the capacitance between the sustain and address electrodes (C AY ) increases but the capacitance between the two sustain electrodes (C XY ) decreases. The changes in the sustain and address discharge characteristics, such as a firing voltage, sustain voltage, discharge delay time and full white luminance are also examined. The increase in the address electrode width causes the increase in the firing voltage between the sustain electrodes, which is due to the decrease in the capacitance between two sustain electrodes, and also causes an increase in the sustain voltage between the sustain electrodes, which is due to the increase in the wall charges accumulation toward the address electrode. The full white luminance tends to increase with an increase in the address electrode width. It is to say that the surface discharge produced between the two coplanar electrodes is affected by the area of the grounded address electrode.
